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(54) [%f»0«D;] *mfomm&*:Tf*<»9m%ik 



(57) [S«] 

&JR£ffc4Wl5*3J;VA 1 *&JR«6©3JB«3fii:-r 
IS**] h^^B^OffiffigLA 1 — T i 



10_kJHS«B 




1 

[<*IH»#a>*H] 

mx&i] Tmmmm±<ommitmmtz. mmrm 

ttM£tttrffiR7L*3 «fc tfl&KStt?Ll*9 £ tilt a 

[is*^2] TJi9im±<z>jimfejKiig£, BuiET® 

HttB^V^;? h^^tt, iMETJI*WIII <fc 9 , WW 

[ffi*«3 ] MEiftiH£&Jll£fc4feJ|ttT i Ni^§ 
* 1 2 Gft0¥*frllelt. 

mmm £tttrttMBL*s ± tmfefittm k a* s *tfc =« 
mmmm « is**-*- * ^#£ao>»&#& 

ltrGTS**M±K:«mfftlHR43J:tFiKiR^AJI«rllf 

*»*t«lS. )MnETB*«tK:Bltf»M«?L*r, WIS 

t b felt, A(rG86R7Lrt*A i S^SJf f5c«-r5X 

a, 

;*fifc. 

[f*#«5 ] SulEtt^TLrt^A 1 

a i %k&mm*iim i LxffimA 1 ^Rgs:«:ft§-yrs 
1 1 fct, iS5ff#H^cft?iinaA i ^^jgJi^Htiasgc 
ftrtK^Stfaatf-sie-efca;: £ -raw 



(2) <&ffl¥- 10-294314 

2 

U 

§4xfc±gi»mg*^fiK-rsxS5:^-i-5^#»tt^© 

20 *jj;tj?A i m&mm&^f—^yL.. ±mmmm^m 

A 1 3k4itWkM ItMWt LThIiIEA 1 Ik&mm 

i t Kff#ia^^T-Htf2A i Wt&mmzmmmfix. 
«4 6 mm<o^f^mm<om^m. 

[0 00 1] 

©«3t#Bc}::|»U ^tPKll, ^VSMMito^ 
^fr^B(-*5(t'5, fiffittOA 1 ^JiBtiSs^^^ 
Yzfy?^ SsiiTf-vf is a vSStt^iftV^A 1 ^ 

[0 0 0 2] 

50 ia«ITO?rffi»^tp, V^^>5ffiKiS&SV^(*fflit)iX^ 



3 

[ooo3] mmmmn^umm^nm^tn^m^t^ 

So 

[0 0 0 4] zixb^jjfe&oh, AlMIft±5 
m^m.ft&Z-ft&tfin hfrZ>J>W:b brag £*t-5„ 
ltimh-5. 

[00 0 5] 08 ( a ) jc«IS»fBfllJ6Sr*i-W»tt, 
TJiSHMMI* 1 -hi-A 1 3R&JRBiMl«e>TJI¥«l 2 

7L8&era*&H:|g!3t;:flMU § fcJ'T i fp©itSi«£& 

»c»<»riSU A 1 3yfeflUl6§:g<gi&«4 OOtSS 

v^rttiaiB^JSe 4*3 iUfilbia^JRSfk'feS 5 tefgj 

4 £T8 1 Lftflt£ftJI3fcWI 5 «r ±m tt52fi 

[0006] S«?L8©BBafil*/hS<, * 

fcA l ^&JRJB 6<^flSi¥^^:^v^^^^ a l 

[0 0 0 7] i<o«ttB©W»«rKJlt3S#H« 

TTM 0 0-4 5 OXH^mtomi^XA 1 MIl6^ 
IWfcS^ r©ti8 (b) t^-rJ: rfOTIg 
tt#*<Z>i«flE#ffl«feSfc J; 19 A 1 ^&JKJ| 6 %mW}£ 

[0008]f»^ EI 8 (c) fc*r*5fc:*tt 
?L8rt^A l*^JRS6ic:«J:9^*Six, = >-*^ 
9^9#«rt£*tSo -<£>£5t^ iSflEy^n-ftfcJ; 

[0 0 0 9] L^LftaSk, A 1 ^^JS^^^JEy 

9^<0««Bt«i6tt, T»*«i«!l^&, Ti/TiN 
/A 1 *AJR©3»»3tt*-«»"e*>*o &TJf<£>T i 

«SBS\ *^4>S^)T i Nf*A 1 ^^S<b<7)Jl^j±^# 



(3) WBB^Pl 0-294314 

4 

^t>. =y ^-h^s^^y ^^ife^ftffidt^^iy^ 
10 y y^fcs^f^x^cvDj^ia^SKtfe 

;h/<5 0 

[0 0 10] r<£>£ 5fc«j*?L<HIS<E>T i Ni^IS^ 

MJDIKUI*^ Tf§<DT i^Ti Ng£ri£i$:LTA 1 ^ 
JRJiMS-CSdiiU 0 8 (d) l^TJ: h 
^^^9cD-gi5^A 1 -T i ^§9 a 2SJ&S;£*L5# 
^<Dt%, Al(Z)itffifei^3)[fQcmgg^ 
20 fc££>i£>tfU Al-Ti^©ltSSli2 0/iQcm 

Lt, T«*«JBfflJj&>&. T i N/A 1 *AJR0 2H* 

«v^BgH^gijtc»^-t-s 0 -jg(cMA 1 ^a 1 &&m<o 

A 13R&JRfcfc, *<0*g«fl*ifc&*A 1 (111) EfilLfc 

9 T i /T i N/A 1 ^g«it(0^t^^. T i (0 
0 2) ->T i N (111) ->A 1 (111) irV^ofctS 
^»OJtli»iEV^fliEfRl^5l#«^J: 9. A 1 ^ 
&mmte%i< (1 1 1) BBfSlU fiSft^^hP^ 

T i N/A 1 (D2MM^(DWi^m^ ftTJl^T i ^r^f 

L^v^d^, t i Nlfi (111) Ei&iasggvN, Z-<oi$ 
T i NS-h(-*«i~SA 1 ^^JSii^ (111) id 

[0012] 

50 e>sra*6»iR±{2:g«-rs. f^c< a 1 ^^a^fflv^fc: 



5 

[0 0 13] 

rfA i w t &mm<ommMm%#^ ±mmmm\^ mm 
[0014] i£ttmwmq<v¥mfcmm^ rmmm 

[ooi5] *&m<D¥m»mmn* mm^mmtm 

[0 0 16] or^**W^^3»*HSB<o«JS*fttt, 

Sr^U JlWJI&iftBIXfcfc:, ^<^>-^ h^y^M 

Ji±t^iSii»^Jiffiffc:«iJi4:jgfigi-SXS, r^rgffl^ 

^ssiK^jRS, mm^mmtmm^^A i 
[0017] *fc*»w©9j©^af^jt<!i>«jB*isfe 



< 4 > WBB 5 ? 1 0-2 9 4 3 1 4 

6 

±« mmm v ^ s £ tfm-t sxg^tts^ 

»W*5J:t^i9iiK^«Jii;:|J|p-r5XS, £©gKR?U> 

10 iftrttA 1 *£JRJ1T36**-*XS, «ffill&JUft±0ift 

SbS&fl/i, iS»£&«Sffc«Wl*3«i:UtA 1 

[ooi8] mmnftZA i sMit^atsxs, 
xefi, a i m&mm%MmL,xz:(DA i ^&jrs&#: 

fbS^rSirifciJi, iSJE#BSl+^£0>A 1 *&JRJ1£ 
WIB»iBc5Lrtfj:ac«iSit*tti-sxS, v^^6igj£y 

20 [0019] **W<0¥*fr»B<0«itt#tett, ie5iSfc,£ 
&«38fMWife*T i Ng£rg-*><t k fcM, iQH^JRJI 
»T i »*r*tf«36xa4rfri-Si»^^#4 b< iBffl"*- 

[0 0 2 0] o^fcfpffl©»W{^5o 

iB^JR«Sr*S*v^jg-eS>5fc«>, RUSSIA 1 - 

30 TtfeS t LTT i ■«S5©ft»^«»S:#-rSfc«>. £ 

a^^^ftfesco (ill) gai^^j;^A i 

<d (ill) ga^j^asb, hB^u->3 

[0 02 1] ^Sff«it«r^S^«#SBo«ISfi^ 

40 ^E^iSiB^«aft»JlSr^fi!cLT^e>, A 1 ^^Jgg 
famjiV)^^? ? Y^y^k=^u^ Fn^^i/ 

[0 0 2 2] 

[0 0 2 3] *%n»TM««B±^«mttlftR^A 

50 Lfe^^ *5±W^^»Mlfil8aR±lc:?B^ 
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-To 

[0 0 2 4] Hii^v^ 2(j:TiiKI*fIl 

7L8rt©3Vi?^ h^5^9^ TJM«B2fflJ:9iS 
i»^JRaft»S5*5j:tJ«A 1 *&«»6©2Jifl|fi!ci 

i NdSft*W"T?*S^, ZrN, Hf N % VN, Nb 
N, TaN, CrN, M o N V^WN^C9#fiiiggi 

f&MA 1 -S i , Al-Si-Cu, Al-Cu, 
W*A 1 — G em<DA 1 ^^SrRffli" 3- £^T*t 

& 0 y^rvnft&frfr&mmm^zy). a 

1 — T i &&m, iSfifci^A 1 -ffigfc£&Jg^<D£fiic 

[0 0 2 5]-*. jemtfttHK3±^^ ZL<T>*ls9 9 

i o * br<z>_hJ!@&&£#-r£o ^c^jig^ss 
i smi&tftie3fi!ii:9ieiiH^AS4 % ien^ 

JSiH^«H4 0«-3|s|.i: LTttT i ^sft*WT**>S^, 
Zr, Hf, V, Nb, Ta. Cr N Mo$>5VM*W« 

T i N^ft^ftt?fc5^ s ZrN N HfN, VN, Nb 
N. TaN, CrN, Mo N*>SV^*WN^(^#ttiBiitt 

fdlMAl-Si. Al-Si-Cu, Al-Cu, $>6 
V^*A 1 -Gef(D#iA 1 % t &&%Um~t& ~ k&X 

»^&«s^3I*sei6i^a i %&mm<o (ill) gaft 

[0 0 2 6] off^ *»W«:T»*«SJ:OJilBlftlft 

KK^«ift»rcBI2&l2 2 f^i~ 0 
[0 0 2 7] H2fc*3Vvc, «F*2ttTWWIBiaiWRl 
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TJi3ia:S2ttTJiJBrai|ift*iBi±^ric*tb 
113 a, fltffcv'y =>y^l20irflW3 bis J: 

wswk^y =>-*o*3^Hmifti»iR3 c<D3mmi£t 

10 ©Mtlt l3©Wil3cliill?rtU 

[0 0 2 8] ^<DigmiL8ft(D^ YrfypS^ 

ymMmm^m^^m^mM^mm^^^A \ % 

&«B6<^2*«*8ifcoT^5 0 -bB*«f 1 

4 N iB»^JRaft;*JB5*3J:t^A 1 *&JBJ16^>3J1 

[0029] v^^ysnft&frfr&mmm^ 

X 9 „ Al-Ti iSSfetcOA 1 

&0>£/#«:RjtU <£iatfc<E>=»v*^ h^^^Sr^i" 

9, Ti s^^sa^s^^^iai^^ a i &&mm 

<D (111) lafpj^rlbS U xi/^^p^^ U" — 3 

[0030] o^td. ±»ufcigi*5j;T/ig2(^-r^ 
30 -r^>o 

[0 0 3 1 ] HJfe^fJ l 

<0«a#8£<0-«*r. H3*5J:WH4*:#HBbTBlWr 

TBBBMftlHIJI 1 » J:U«T«*«« 

2 t**t5 B T^^mg 2 ttTJMmiftfUR 1 Ki»4: 

CMP (Chemical Mechnical Po 
1 ishing) m\^& V ¥~mcM$>&A,X+Mf$,\^fro 
40 ^<D^, H3 (a) (^^f <fc 5t-S i 0 2 ^e>45iffl 
SSW3^ ffilX-tf^X^rCVDJClJ: 9 0. 9/zm^> 

[0032] ia^¥^^®^ia^p ^ ^^^-^v^T 

^*5V^rttH3 (b) (^i-j;5^iftiB^JKB4SrJi 

J: "9 T i g?r2 0 nm^Jf^MLfic 
50 h T i 



(6) 



#BB*Pl 0-294314 



A r 



10 0 
6 

0. 4 
2 0 0 
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seem 
kW 
P a 



[0033] z.(D%^ y*Yui?*vm%i'&£x£yyif 

yfy^^tu, H3 (c) id^-Ti: 
^Jgg4 #l<t LTTfER IE (Reactive 
Ion Etching) 0kWr\Z- <fc 9 ^ £o 

C< F B 
CO 

o 2 

A r 

JSE^J 



2 0 
2 0 0 
16 0 0 
6 
2 0 



10 seem 
10 0 seem 
seem 
seem 
W 
P a 
<C 

[0 0 3 4] ttttTHCR I ESSgldJ; V^y*?>y0k 
«=Sr9J9»x., CHF,9©7s/*»^i:i#iU 

iPt^o £0>«L 03 (d) M*i-J:5^ BftXS£;# 

7 SrB**t*S 0 



CHF 3 

o 2 



7 5 seem 
8 seem 
1 2 0 0 W 
7 Pa 
2 0 *C 

[0035] ^<om, m^mmwL<D^m^m^^A r 

KScMg 4 5 0 <C 

sdsmhsiw 2 m i n 

Ar 300 seem 

JEE^f 13 3 Pa 

[0 0 3 61 «^ B4 (e) \Z.^£o\Z$L®M& 

^50nm, AlMll6iLTAl-Cu^i^ 



A r 
N 2 

JQE^ 



T i 
2 0 
7 0 
1 2 
0. 4 
4 0 0 



seem 
seem 
kW 
P a 
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A 1 X&JMjftfKAfr 

P—tfyh Al-2%Cu 



A r 



1 0 0 
1 5 
0. 4 
4 0 0 



seem 
kW 
P a 



r<o|g|4 

§6^ 



[0 0 3 7] A 1 %k&mm 6 J«;BI«©«ffifi. 
(e) fc^r* 5i-^7L8_haST*A 1 ^ 

10 6 0 

[0 0 3 8] -tr-cis&ffiy 7D"&ia <9, g$c?L8rt 

(CIA 1 6 «rffl«>j&tfo 

#ffl^^f^ A r 

J£Jj 7 X 1 0 7 P a 

4 5 0 "C 
y 70— B#|8J 1 m i n 

UfcffiKJL 8 JSa5(-@m L fcTJB*«JB 2 ^E<7> g 

[0 0 3 9] ii^co^^- hxe*3J:t* 

RiElg^ia^ Al^^JSB6. BiiK^Jiafk 
4toJI 5 &£Tfm 1 M&<&mm 4 tA^-^y^UH 4 

(g) t^-TJ; 5t--hS^S^ l O^MtSo #|£ifi 

30 a i =£&jgji © 2 mmm, ±mmnmm&\*M» 
&&mm/mm&&mmmm/A i 3t&jui<z>3ji4ft 

[004 0] MIMM 2 
40 T* H2ic*©«W»BfBH*^bfc«tt?Li*tSr=i>' 

i"5o vy =>^0¥*#B1R (^H^) th7^ 

^JteS^y ^JB^A 1 *4feJRBS:^b. rti^rRI 

(a) (^-t-J;5^Sra*6»IR3S:fifcK-rSo *H1««*J 
50 d&^Tf*. -Wt btro«rai(6»ffi3fiTSfllJJ: 9 



(7) 



10-294314 
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fti<oCmf&IUR3 a, »2(DJllH|ft|WH3 bisitMB 

3(0ira»3c^3iT«L^ o $l<D£ROttift 
IR3 a fiS i Oa^bftfJffS 0. 9Mm, ^2CDSPfl 
lfti»IR3 bfiS i,N 4 ^e>*9ffS 5 Onm, %z tt 
cteS i O 2 ^e>ftl9S:*0. 5// 

[0 04 1 ] 0?tif(^)7t b l/^ hXS*5J:WR 
IEIgta^ TSV«Ml2±«B^3<oJ|iniftfUR 

I2^ira«3 b©«*»wea>«s i 3 N< t<o 

5 (b) (d^-To 

[0 0 4 2] ffl#©^a»fr«ft©Kifi^nr*^^*5V^T 

iJiSs^TttHs (c) t^-TJ: 5\zmi»j&&mm4 
1 lrtfe±V«3^g|H|ft|Bi» 3 cJhfc»*-r«. *J& 

«*u*io t i m<Df&m&mmnmm i (^Dtj: 
[0043] £<z>«, ^ b*#*5j:tfy 

EI 6 (d) iJi*-*- < fc5Jj:j(!iB^JRS4±^»j*-rSo 
[0 0 4 4] ^ ^(Ol/^h-r^^y^x^fy 

ft5*2 0>«W|fe»|R3 b SriittWt^^-^V^-r 

CHF 3 75 seem 

O z 3 5 s c c m 

RF^!7- 6 0 0 W 

JE^J 5 Pa 

Ifilft 20 ^ 

[0 0 4 5] (SIKPCR I EaSBfcJ;?)*^^^^ 1 
^*fl=*H»9*;L* Sl^WSl3a^^ 

^^v^*ft=W:, BU^i6MH-*5W-5^rfl*6^3^) 
^s^^*#fc*«&1-5o H6 (e) t^-r 

9 vix* b^^ 7 S:l»*-r5 0 

[0 0 4 6] «*afas«o^«inf»*5 ±t^a r 



12 



[o o 4 7] mwxme (f) J^-TJ:?^ 

£5 0nm, A 1 ^&Jg/l 6 k LTA 1 -C u<^&/!£: 
5 0 Onm^tSo *R*{*tt^*i BfrSUfcfcl 1 km 

mx^\ a i m&mm 6$jg&<DVtm** me m 

t^t* <t 5 t^jft 1 1 _h^T*A 1 %&JKJR 6 y ;y ^£ 

10 

[0 0 4 8] ^^CAciiiJEEy ^n-r^d 

J;9, Sfl l#J:t*es«KFL8rtfc:A 1 6 

i&tfo iSBEy ^n-«^»ftLaK=K*ig7 < g ) ^ 

"To ii?L8rtlt A 1 *&»i6(£J: t»|»ra*<«lfe 
= h7°7^9«^§t 
irfci-* »1 IrtJ-feA 1 ^JiS6dSSfei&4tbSo 
*3*bfc»tt?L8jESf|5j;:J|fflLfcTJB*«Ji2* 

*-e<^-sioxaw:, $Zfammm&*:mz.mirZktj:< 

[0 04 9] fl^tf3n>r^>3*S:»S9J 
t-T^^y y SrflJ^fc. S&^CMP (Chemi c a 
1 Mechnical p o 1 i s h i n g) CJ; 
*3<Z>Jira<e»!R3 c±<DA 1 ^AJRWe. iftjH,£ 

i lrtt-x^^sgi o ^mz.maf>&^ 07 (h) 
[0050] ^mmmzztht^ mmnkm^mm-m 

#>i&&\ l/ N t>^5D ual Damascene pr 
30 o c e s sK*3^T, b /7 

mmtmm/A 1 &&mmk<D2mmm, ±mmnm& 
fri*&M&&mm/mm&&mmimm/A 1 
<D3mnm%mmirti^k\z£y, v-fjyu 

9tX<DA l-Ti -g^^A 1 -iSBk&&«^ft<^$&dfcfc 

£ t>*5»ts:ffl^Ji#«»feL*v\ i£fc±mmmmx 

tb N mm&vm^mmmmtD^mfcmmzmm-t&^k 
&x%& 0 

40 [0 0 5 1] £*-b* *»fl«r«fj|l|II^KWLfc^, *»W 

[oo52] mmmxitrmmmm k ltm 
&£T$mm&&mmk!$)fc<>\ / ^xi>, Ti*5j: 
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[0 0 5 3 J 

z< a i ^m^m^^±mmmm^-r^mmmm 

Dual Damascene Process jlf 
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S:^-r«£BS»rBiaT-fc "9 % S 3 < Xig£*-f <> 

[me] m<D¥m&mw.(oMm*m 
<DTM*7frrw&mmmxh 9 . @5t;i< ig*^ 

■to 

[H7l *^^4rig^Lfc, AbO^iH^SBoKjt^ 

i-. 

pjjbjs ZTF-tumm m m -e $> 5 . 

[f¥^<Dt&9!] 

1 -TWBHMfttMflk 2-TJMMML 3-JilBHftlg: 

■v^.^. 8-gHffi?L 9- Yy°7>f^ 9a-- A 

20 l-Ti^i, io-±mmnm. n-m 




